Abstract. Information systems development (ISD) projects are highly complex, with different groups of people having to collaborate and exchange their knowledge. Considering the intensity of knowledge exchange that takes place in outsourced ISD projects, in this study a conceptual model was developed, aiming to examine the influence of four antecedents, i.e. standardization, requirement volatility, internal integration, and external integration, on two dependent variables, i.e. process performance and product performance. Data were collected from 46 software companies in four big cities in Indonesia. The collected data were examined to verify the proposed theoretical model using the partial least square structural equation modeling (PLS-SEM) technique. The results show that process performance is significantly influenced by internal integration and standardization, while product performance is significantly influenced by external integration and requirement volatility. This study contributes to a better understanding of how knowledge integration can be managed in outsourced ISD projects in view of increasing their success.
Software development is a highly complex task in which different groups of people need to collaborate and exchange their knowledge. This process may involve a high degree of uncertainty, which may result in high failure rates. In response to this problem, different strategies and techniques have been proposed to minimize the negative effects of the risks embedded in software projects. Strategies such as managing standardization and implementing requirement engineering have been used frequently in software engineering [1] .
Several researches in information systems development (ISD) have been done to find factors that influence ISD project performance. A number of investigations were focused on examining the effect of technical methods/techniques used in the software engineering process on ISD project performance. Studies that focused on examining the role of technical methods are among others, Nidumolu [2] , Nidumolu [3] , Zowghi and Nurmuliani [4] , Na [5] , Na, et al. [6] , and Na, et al. [7] . These investigations mostly examined the influence of factors such as standardization, requirement uncertainty, inherent uncertainty, coordination, and requirement engineering practices. They looked at the influence of those factors on product performance and process performance.
Though organizations have applied a variety of methods and tools to address software development problems, approximately 75% of software development projects are delayed, over budget, or do not deliver core functionality [8] .
Studies such as Barki, et al. [9] , Wallace, et al. [10] , Wang and Liu [11] , Jiang, et al. [12] , and Jun, et al. [13] have addressed the effect of management practices in their investigations.
While past researches were more focused on analyzing the roles of technical methods in increasing ISD project performance [14] and studying the effect of management practices on ISD project performance, recent research has suggested that ISD should be viewed more from a knowledge management perspective [14] [15] [16] [17] . Moreover, most of the past studies focused on in-house development projects. Recently, however, companies have been increasingly outsourcing all or part of their activities to external vendors [18] , including ISD activities. In outsourced ISD projects, client and vendor share the responsibility of managing the project. As the vendor faces a considerable amount of risk in an outsourced ISD project, an investigation into how to manage ISD project risk and performance from the vendor's perspective is important [19] .
Literature Review
Various perspectives have been used to examine why some organizations are more successful than others in executing ISD processes. Earlier studies on ISD were more focused on the application of technical principles to achieve a more manageable and predictable systems development process and performance outcomes [14] . Some of those studies were focused on managing risk in software projects by analyzing different aspects of the development process that create uncertainty in the process and how various techniques and methods can be applied to manage that uncertainty [10] .
From this stream of studies, among others, Nidomolu [3] and Na, et al. [6] examined the effect of requirement uncertainty and standardization on process performance and product performance in software development projects.
Nidumolu [3] described the uncertainty of requirements as the difference between the information needed to identify user needs and the information possessed by the developers. The study identified three dimensions of uncertainty: requirement instability (which reflects the extent of changes in user requirements in the entire project), requirement diversity (which reflects the degree of difference among users about requirements), and requirement analyzability (the extent to which the process of producing requirement specification can be reduced to objective procedures).
Other studies proposed the concept of requirement volatility as an important characteristic of the software development lifecycle. Stark, et al. [20] defined requirement volatility as the change in the requirements that happens after the basic set of requirements has been agreed upon by both clients and developers or analysts. Requirement volatility is defined as "the number of requirement changes (addition, deletion, modification) in a specified time interval (week, month, year or in particular phase)" [21] . Hence, requirement volatility refers to growth or changes in requirements during a project's development lifecycle [21] . Requirement volatility is often associated with the following terms: requirement change, requirement creep, scope creep, and requirement instability.
Standardization refers to the use of methodologies, tools, and techniques at a certain level of a particular project [3] . The application of standardization is usually set by superiors to be applied by subordinates [3] . Nidumolu [3] categorizes standardization as output control standardization and behavior control standardization. In software engineering research, output controls are often implemented by defining specific outcomes such as milestones at different phases of the ISD process [22] . Behavior controls are often implemented by a standardized definition of how individual software development tasks should be performed [23] .
Wallace, et al. [10] argued that uncertainty in the performance of a software development project can be attributed to requirement related factors, development team related factors, and organization environment related factors. In line with this, research done by Jun, et al. [13] complements the studies conducted by Nidumolu [3] and Na, et al. [6] to include several factors associated with the development team and organizational environment, and assesses the influence of these factors on process performance and product performance in software development projects. Factors studied were the project's inherent uncertainty, internal integration, user participation, and project planning and control. Participation refers to the condition where one of the parties participates when the other party contributes to something [9] . User participation consists of all activities to improve communication and exchange of information and to share the understanding of concepts through personal coordination [9] . User participation is related to the concept of horizontal coordination between users and developers that can bridge the gap between developers and users [9] .
Recently, the importance of knowledge integration for technology development projects in general was highlighted by among others, Purvis, et al. [15] and Carlile [24] . Furthermore, Patnayakuni, et al. [14] , Patnayakuni, et al. [16] and Parolia, et al. [17] argued that the systems development process and its outcomes should be examined from a knowledge management perspective. Developing a customized software application requires deep knowledge about the business problem domain as well as technical knowledge about software development methodologies and technologies [25] .
Research Model and Hypotheses
In this study, a conceptual model was developed, adopting the ideas from earlier models developed by Nidumolu [3] , Barki, et al. [9] and Jun, et al. [13] . In Nidumolu [3] and Na, et al. [7] , the influence of requirement uncertainty and standardization on process performance and product performance has been tested. In this study, the standardization construct was adopted and the requirement uncertainty construct was adapted into requirement volatility. The impact of the extent to which changes to requirements happen after the requirements have been agreed upon by both client and vendor on project performance was investigated. This way, the investigation performed in this study is slightly different from the investigation done by Nidumolu [3] and Na, et al. [6] , who analyzed the impact of requirement uncertainty, i.e. the difference between the information needed to identify user needs and the information possessed by the developers, on the performance of ISD projects.
Furthermore, taking into account the importance of knowledge management in ISD projects, the issue of knowledge integration in projects was examined in this study. Knowledge integration needs to be managed internally and externally [25] . From the vendor's perspective, internal integration is mainly related to the firm's ability to put together and exploit all knowledge available inside the project team and to reduce the differences in understanding and expectation among the team members. On the other hand, external knowledge integration refers to the ability of the project team to absorb insights and knowledge about the business needs and existing technological environments in the client company, during the development process. Thus, two antecedents were included in the model, i.e. internal knowledge integration (briefly referred to as internal integration) and external knowledge integration (briefly referred to as external integration).
In Jun, et al. [13] , the influence of internal integration on process performance and product performance has been tested and the study found that internal integration significantly influences both process performance and product performance. In the context of Indonesian vendors, these relationships were revalidated in the present study. Related to external integration, previous studies highlighted the importance of user participation in software projects to provide system requirements (i.e. Barki, et al. [9] , Wang and Liu [11] , Jun, et al. [13] ). However, the concept of external integration used in this study refers to the role of the client company in providing knowledge, which is broader than user participation used in earlier studies (e.g. Jun, et al. [13] ). Various groups of people (actors) in the client company need to participate in order to provide all the support needed to deliver the expected project results. The actors include users (key users), IT specialists, and senior managers. Based on the review of literature on ISD research conducted for this study, very few or no studies have examined the contribution from different actors in the client company, including key users, senior managers and IT specialists, to integrating knowledge needed in ISD projects and its effect on ISD project performance.
In the developed model, ISD project performance is defined for two aspects, i.e. product performance and process performance (Nidumolu [3] , Wallace et al.
[10], Patnayakuni, et al. [14] , Patnayakuni, et al. [16] , Jun, et al. [13] ). Product performance refers to the quality of the product or system that is delivered by the ISD team and process performance refers to the extent to which a project is delivered on schedule and within budget. Product performance measures the performance of the products that have been completed [6] . Product performance may be described by three components: the technical performance of the product, the level of comfort of the software as required by the users, as well as a degree of flexibility in supporting new user requirements [5] . In this study, product performance and process performance are defined as dependent variables.
Internal Integration
Technology development projects require the integration of various knowledge from multiple domains of expertise [25] . Internal knowledge integration refers to the extent to which a project team distributes and shares knowledge while completing different tasks in a software development project. Internal integration allows the blending of diverse technological and functional expertise in the process of developing the targeted solution in a software development project. Since the present study was executed from the vendor's perspective, internal integration is meant to address the integration of knowledge among the vendor's internal members, consisting of project manager, analysts (IS specialists), and developers.
Software development projects are knowledge intensive projects and therefore collaboration between team members with diverse skills and specializations is necessary [13] . Poor internal integration among team members can lead to conflicting interpretations of system requirements among the team members, while a higher level of internal integration allows various project members to develop a convergent understanding regarding the project goals, scope, and constraints [26] . This increase in convergent understanding helps team members to anticipate downstream development problems and to quickly solve and correct them [27] , [28] . Besides, increased internal integration also stimulates team creativity, improves understanding of the project, helps to quickly fix problems that may arise during the development process, and helps reaching the targeted solutions [29] .
Internal integration can improve coordination and collaboration between teams of developers [13] . In addition, it can prevent problems that could lead to a conflict among members of a development team. Yetton, et al. [30] found that conflicts within a project team can lead to instability of the team and thus result in project delay and cost overrun. In other words, a conflict within the team has a negative effect on project performance, in particular process performance. Based on the arguments presented above, the following hypotheses are proposed:
H1: Internal integration has a positive effect on process performance H2: Internal integration has a positive effect on product performance
External integration
In an ISD project, various groups of people (actors), including business users, IT specialists, systems developers, and even senior managers, need to be involved to provide all the necessary knowledge and support needed in a project (SIAPA). In an outsourced ISD project, the vendor is responsible for delivering the information systems application. However, to develop the systems needed by the client company, it is important for the project team to get sufficient business and technological knowledge from the client side.
External knowledge integration is defined as the extent to which the client company shares the necessary knowledge with the project team, which includes business related knowledge and technology related knowledge. External integration can be seen as an indicator of how extensively the actors from the client company play their role as sources of business and technological knowledge, across all stages of the development process. External knowledge integration includes the integration of knowledge about business directions and needs, regulatory constraints, as well as current and projected (future) technological environments that might affect an ISD project.
Senior managers, IT specialists and business departments' representatives may have a unique view of the factors that should be considered in defining an effective solution. External integration allows the blending of this diverse functional and technological expertise in formulating the technological solution. Thus, from an ISD point of view, external integration directs the attention toward the system's functionalities and constraints that are appropriate to deriving business benefits and providing an appropriate new IT environment.
Poor external integration among team members can lead to conflicting interpretations of project goals, overlooked requirements, and design decisions that are incompatible with the project's objectives. Such fragmentation of efforts and goals among project constituents is a leading cause of failure in technology development projects [31] . When different perspectives are integratively brought to bear within a project, it is more likely that the resulting solution will embody the organization's needs [32] . Research on ISs that are based on participative decision making (PDM) and planned organizational change (POC) theories indicates that user participation can increase the likelihood of successful implementation of information systems [2] , [13] , [33] . In addition, research done by Wang and Liu [11] showed a positive effect of user participation on product performance.
External integration also addresses the participation provided by the stakeholders from the client company to share knowledge for the purpose of evaluating the project results (deliverables). Knowledge derived from this evaluation is valuable input for the project managers to control the project and prevent problems in the downstream phases of the system's life cycle. However, Yetton [30] argued that user participation has two different kinds of effects on the variation of the project costs. User participation can increase the costs due to suggestions to change the specifications, but can also reduce the costs through managing expectations and resolving potential problems quickly. In summary, external integration describes the extent to which the client company participates in sharing knowledge through continuous communication with the vendor to ensure that the system is developed in accordance with the desired requirements and the project can be completed as planned. Based on the arguments presented above, the following hypotheses are proposed:
H3: External integration has a positive effect on process performance H4: External integration has a positive effect on product performance
Standardization
The implementation of standardization is viewed as one of many solutions to the problems faced during the software development process [3] . The Software Engineering Institute's (SEI) capability maturity model highlights the importance for the organizations to define a standard in the software development process and describes an integrated set of engineering and management processes [34] . Based on Nidumolu [3] there are two types of standardization addressed: output control standardization and behavior control standardization. Software engineers and IS researchers have identified a number of ways in which standards can help reduce performance risks in software development [3] . The definition of different phases in an ISD project and the use of milestones in defining outputs of different stages of a development process have been used a lot in standardizing software development outputs [3] , [22] , [35] . Behavior controls are often implemented by a standardized definition of how software development tasks should be performed [23] .
Standards permit large groups of developers to coordinate their activities more easily, thus reducing the likelihood of project delays and cost overruns [3] . They promote better communication among the participants in a project and between the project team and the managers they report to. Nidumolu [3] found that an organization-wide standard for output controls, such as the phases to be observed during the project, the milestones to be completed at each phase, the documents to be prepared at milestone completion, and the approval procedures to be followed at each milestone, have an important role in reducing performance risk and improving process and product performance. However, the organization-wide standardization of the tools and techniques to be used in developing software did not significantly decrease performance risk nor improve process and product performance.
Project environments contain many diversities, such as the diversity of values and culture brought by each personnel, diversity in the way personnel work, and others. Through standardization, all personnel involved are required to follow the standards set by the supervisor or project leader. With standardization, team members are "forced" to follow certain procedures that have been planned considering the budget and time available for the project. Apart from that, standardization facilitates the analysis needed in case there are problems related to the software development, in order to determine the cause of the problems so that the developers can solve them quickly.
Other studies highlighted the importance of standardization to increase project performance. Suh and Jeong [36] formulated the procedure regarding the development and standardization of technical requirements and they found that standardization improves process performance. Na [5] studied the impact of standardization and requirement uncertainty on software project performance and found that standardization of software development reduces residual risk and therefore increases project performance. A standardized project environment facilitates more effective communication and a more cohesive culture, which can unite the team of developers [7] . Standardization in all parts of the project will inherently reduce the risk of failure of the project at a later stage of application development. Thus, increased standardization will improve the performance of control in software development projects. Na, et al. [7] proved that an increase in standardization reduces the risks related to project performance. Liu, et al. [37] found that software process standardization improves project performance. Based on the arguments presented above, the followings hypotheses are proposed:
H5: Standardization has a positive effect on process performance H6: Standardization has a positive effect on product performance
Requirement Volatility
The success of any software project is directly related to the quality of its requirements [38] . In practice, system requirements often change during the development process, causing part of the software components to be modified, deleted or added. Requirements changing during the system development is known as requirement volatility [4] , [38] .
The change in requirements during the development life cycle has an impact on project costs, the project schedule and the quality of the product resulting from the project [38] . Requirement volatility can occur at different points during the software development process. Nidumolu [2] identifies three dimensions of uncertainty in the requirement identification process: requirement instability, requirement diversity, and requirement analyzability. Recent studies on requirement volatility found that among the various dimensions of requirement volatility (i.e. requirement instability, requirement diversity, and requirement analyzability, changes in business environment), only two dimensions were consistent in the analysis, i.e. requirement instability and requirement diversity. In this study, requirement volatility refers to the degree of instability and diversity of the system's requirements, captured during the project stage of an ISD project.
Among the studies that analyzed the impact of requirement volatility on software project performance, Stark, et al. [20] examined the impacts of requirement volatility on the project schedule and costs. Lane and Cavaye [39] investigated the impact of requirement volatility on the effectiveness and efficiency of the software development process and found that there was no direct impact of requirement volatility on either of these two concepts. Previous works by Zowghi and Nurmuliani [40] and Zowghi, et al. [41] found that there was no strong evidence for an influence of requirement volatility on software development productivity. Furthermore, Wang and Liu [11] found that requirement uncertainty has an impact on the performance of a project, through increased performance risks. Na, et al. [7] showed that an increase in requirement uncertainty may increase risks related to the performance of the project. Considering the inconclusive empirical results found in previous studies, it is important to further investigate the impact of requirement volatility on the success of ISD projects. Based on the arguments presented above, the following hypotheses are proposed:
H7: Requirement volatility has a negative effect on process performance H8: Requirement volatility has a negative effect on product performance 4 Research Methodology
Data Collection
The unit of analysis used in this study is an ISD project. In order to ensure the validity of the collected data, the following criteria were set for selecting the project samples: (1) the project involves at least 5 members, (2) the project team members must include system analysts, system designers, and programmers, (3) the project must be finished not more than one year ago. The participants filling in the questionnaire were ISD project managers or project team leaders, working in Indonesian software companies providing outsourced SD services. In order to prevent any confusion, the participants were asked to select their latest project as the sample for our survey. Thus, the situation in their last project was used as the basis for answering the questionnaire. Data collection was done in four months, from December 2012 until March 2013. Questionnaires were distributed to 120 companies in four big cities in Indonesia: Jakarta, Bandung, Jogjakarta, and Surabaya. In total, 49 questionnaires were returned. However, only 46 questionnaires were usable. Three questionnaires were not used because they were incomplete. The demographic characteristics of the samples are presented in Table 1 .
Measures
The research model consists of six variables of which 4 are independent variables and 2 others are dependent variables. Previous studies were used as a basis for the development of the operationalized measures used in this study. The operationalization of each variable is presented in Table 2 . The application developed is reliable PD1 [10] [42] The application developed is easy to use PD2 The system meets user's intended functional requirements
PD3
Users are satisfied with the system delivered PD4
Each questionnaire item was measured using a 5-point Likert-type scale ranging from "strongly disagree" (1) to "strongly agree" (5).
Analysis and Results

Measurement Model Evaluation
The partial least squares structural equation modeling (PLS-SEM) technique was used to examine the data, supported by the SmartPLS software. SEM is a collection of statistical techniques that allow a set of relations between one or more independent variables and one or more dependent variables to be examined, and it is referred to as causal analysis, simultaneous equation modeling, path analysis, or confirmatory factor analysis [43] .
The measurement model was first examined to assess the reliability and validity of the constructs using confirmatory factor analysis (CFA) before the structural model was tested [44] . This measurement model evaluation was meant to analyze how the measured variables represent a construct that is not measured directly [44] . The convergent validity and discriminant validity of the model were evaluated. The convergent validity was assessed based on three indicators: factor loading, average variance extracted (AVE), and composite reliability (CR). The average variance extracted (AVE) is the average percentage of variation explained by the items in a construct. Composite reliability is defined as an approach of overall reliability and estimates consistency within the construct itself, including the stability and equivalence of the construct [44] . AVE and CR can be calculated using Eq. (1) and Eq. (2) respectively.
K = Factor loading for every item N = Number of items in a construct
Constructs have convergent validity when the factor loading of their indicators is above 0.6, the AVE is above 0.50, and CR is above 0.70 [44] , [45] , [46] . Based on the results of the confirmatory factor analysis it was found that three indicators were not valid because of having factor loading values below 0.5. The invalid indicators were EI4, RV2, and ST3. Table 3 shows the values of factor loading, AVE and CR for each construct after the removal of the three invalid indicators.
To assess the discriminant validity, the square root of the AVE for each construct was compared with the inter-factor correlations between that construct and all the other constructs. If the square root of the AVE for each construct is higher than all the correlations between the construct and the other constructs, then the discriminant validity is good [44] , [46] . As shown in Table 4 , the discriminant validity was assured for all the constructs. 
Structural Model Evaluation
The next step after the measurement model evaluation was assessing the structural model, which includes testing of the theoretical hypotheses and assessment of the relationships between the latent constructs. SEM allows for simultaneous testing of the hypotheses [44] . Assessment of the structural model was conducted by estimating the path coefficient and t-value for each hypothesized path. The path coefficients are equivalent to the standardized partial regression coefficients of multiple regression and represent the effect of one variable on another dependent variable. Path analysis can be used to test how well a hypothetical model fits the data. The overall results are presented in Figure 1 . Four out of eight hypotheses developed in this study were supported. Internal integration and standardization significantly influenced the process performance of the ISD projects and therefore H1 and H5 were supported. External integration and requirement volatility also had a significant influence on the product performance of the ISD projects and therefore H4 and H8 were supported. External integration and requirement volatility did not significantly influence process performance and hence H3 and H7 were not supported. The influence of internal integration and standardization on product performance were found not significant and thus H2 and H6 were not supported. 
Discussion
This study found that internal integration has a positive influence on process performance in ISD projects and has no effect on the performance of the product delivered in a project. After further examination regarding the effect of internal integration on product performance, it was found that the path coefficient from internal integration towards product performance was greater when the path went through external integration. This means that internal integration cannot directly affect the performance of the product, but the effect is mediated by external integration. A high degree of external integration indicates a high level of client participation and this high involvement, if not managed properly, may lead to a high level of conflict between the key involved people on the client side and a conflict between the client's people and analysts on the vendor side. This high level of conflict may potentially reduce the quality of the working atmosphere and the morale of the project team members, which in turn may decrease the quality of the product delivered in the project.
Managers from the client company should be very careful in selecting the right key users to be involved in a project.
As a knowledge intensive process, ISD needs the integration of technological and business process knowledge. The importance of knowledge integration is in line with the research conducted by Park and Lee [47] , who found that knowledge sharing can contribute to the success of IT/IS outsourcing activities. Further, Park and Lee [47] stated that knowledge sharing activities can encourage project members to become more innovative and creative. In the context of offshore software development (OSD) projects, Xu and Yao [48] found that the vendors' relationship with the client helps to overcome challenges in the software development process, mediated by knowledge sharing among the actors involved in the process. To foster the relationship between client and vendor, communication capability is believed to be a very important factor [49] .
Standardization of control has a positive influence on the performance of the process, but has no effect on the performance of the product. While previous studies on outsourced ISD projects have not examined the direct influence of standardization on product performance, this study found that the standardization has no significant influence on product performance. Requirement volatility has a negative effect on product performance but does not negatively affect process performance.
Conclusion
Analyzing the overall results of the hypotheses testing, process performance is significantly influenced by internal integration and standardization, while product performance is significantly influenced by external integration and requirement volatility. These results show that the role of the project team members and other involved stakeholders from the client company is especially important for ensuring product performance in ISD projects. On the other hand, the way in which team members work together, especially on the vendor's side, plays an important role in ensuring process performance.
Limitations and Future Research
In this study, project performance and product performance were measured using the vendors' perceptions. Future studies should also take the perception of the client companies into consideration, as the party that receives the product development results. Involving the vendor as well as the client in the data collection process is expected to produce more objective data. The second limitation of this study was that it did not provide any analysis associated with characteristics of ISD projects such as the type of systems or applications that are developed, the duration of the project development, project team size, the type of outsourcing scheme, and the type of client companies. Future studies can examine the effects of differences in project characteristics on project success.
